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In a  previous paper of this series  (1),  the results of experiments 
were reported in which it was shown that in rabbits the efficiency of 
the reaction to infection with syphilis was markedly decreased by the 
intracutaneous inoculation of vaccine virus at the time of the intra- 
tesficular inoculation of  Treponema pallidum, the  ensuing  syphilis 
being much more severe than in control animaJs.  In other experi- 
ments (2), a state of vaccinal immunity at the time of syphilitic inocu- 
lation was associated with an increased effectiveness of reaction, the 
disease being very mild.  Results of a  similar nature were obtained 
in which the intratesticular inocula consisted of a mixture of Trepo- 
nema pallidum and vaccine virus (2). 
In all the experiments already reported, the syphilitic inoculation 
was made in one testicle.  Our experience, as well as that of others 
with experimental syphilis,  has shown that the circumstances under 
which the syphilitic infection is initiated are essential factors in deter- 
mining the general character of the reaction and that, among these 
factors, the site and mode of inoculation are of particular importance. 
As an extension of the present study of concomitant infections, experi- 
ments were carried out in which another route of syphilitic inoculation 
was employed, namely, the intracutaneous.  In one group of rabbits, 
vaccine virus was injected intracutaneously  at the time of the pallidum 
inoculation but at a different site, while in a second, the animals were 
immune to vaccine virus when inoculated with syphilis.  The results 
of the experiment comprising the study of the reaction to  syphilis 
induced by intracutaneous inoculation under these two conditions are 
363 364  CONCOMITANT INFECTIONS.  III 
reported  in detail in the present  paper;  a  preliminary  report has pre- 
viously  been  published  (3). 
Materials  and  Method. 
As in the other experiments dealing with the effects of a concomitant vaccinal 
infection upon the syphilitic reaction, the Nichols strain of Treponema pallidum 
and  the Noguehi strain of vaccine virus were employed.  The experiment was 
begun on Feb. 14, 1927, and the materials used for inoculation were the same as in 
the other groups of rabbits inoculated intratesticularly on this date (1, 2).  The 
syphilitic emulsion prepared from an actively developing tesficular lesion contained 
from 1 to 3 motile spirochetes per microscopic field.  The vaccinal material  was 
obtained  from  an  early  vaccinal  orchitis,  and  its  activity  was  controlled by 
the intracutaneous and the intratesticular inoculation of 4 normal rabbits. 
The experiment comprised 3 groups of 10 rabbits each.  The first group was 
inoculated with 0.2  cc. of the syphilitic emulsion intracutaneously on the dorsal 
surface of the prepuce,  and immediately  thereafter,  the vaccinal emulsion  (0.2 
cc.) was injected intracutaneously on the side of the body while a similar amount 
was applied to an adjacent scarified area.  The skin areas had been shaved just 
before these procedures were carried out. 
The second group of rabbits was immunized to vaccine virus 30 days before 
inoculation with syphilis.  Each animal reacted in a typical manner to the intra- 
cutaneous vaccinal injection and a second injection, 10 days after the first, was 
followed by no visible reaction.  The syphilitic inoculation of these animals con- 
sisted in the injection of 0.2 cc. of the pallidum emulsion intracutaneously on the 
dorsum of the prepuce, as in the first group of animals. 
The third group of the experiment comprised the syphilitic controls, that is, 
normal rabbits  inoculated in  the  same  site  and with  a  similar  amount  of the 
pallidum  emulsion as in the first and second groups. 
The rabbits employed were young adult male animals approximately 8 months of 
age, and were carefully matched as to breed and color.  They were separately caged 
throughout the experiment and were fed the usual diet of hay, oats, and cabbage. 
The period of observation was 4 months during which time each rabbit was ex- 
amined at frequent intervals in order that the course of the disease might be care- 
fully followed.  The syphilitic reaction was studied upon the same basis as in the 
former experiments already referred to (1, 2).  Among the significant phenomena 
of the infection especially considered were the following: the incubation period, 
the character and duration of the primary lesion, the incidence, time of appear- 
ance,  number,  character,  and persistence  of generalized lesions, and finally, the 
resolution and healing of lesions or the initiation of the period of latency. 
Although lesions  of  the  testicles,  tunics,  epididymis,  and  vas  deferens  are, 
strictly speaking, generalized manifestations  under  the  conditions  of intracuta- 
neous inoculation, they are of a somewhat different order than lesions of the perios- LOUISE PEARCE  365 
teum,  bone, skin and mucous membranes,  and the eyes, and consequently  have 
been separately considered.  As has been found with the intratesticular route of 
inoculation,  the testicles  offer extremely  favorable  conditions  for the growth of 
spirochetes,  and in certain rabbits inoculated intracutaneously an orchitis may be 
the only generalized  manifestation  detected.  Furthermore, no  distinction  has 
been made in the present discussion  between lesions  of the testicles and those  of the 
tunics, epididymis,  and vas since the latter structures are frequently involved  in an 
extension  of the testicular process. 
In analyzing the results, special attention has been paid to the time relations of 
the successive phenomena of reaction.  The term "focal distribution" or "focal 
rate" as applied to generalized lesions, refers to the number of such lesions per 
rabbit as determined  by clinical  examination.  The actual rate includes  only those 
animals which  developed  generalized  lesions,  while the relative rate refers to all the 
animals of a group.  In estimating the distribution of lesions for group compari- 
sons, the relative rate gives a fairer impression of the extent of the lesions and 
furthermore., avoids the impression which would be obtained by the chance inclu- 
sion in any group of an individual animal with unusually severe syphilis. 
RESULTS. 
The results of this experiment are summarized in Tables I to III and 
in Text-figs. 1 and 2.  The figures given in Tables I and II represent 
group values.  The incidence of the various phenomena of the syphi- 
litic infection chosen for comparison are given in Table I, together with 
the actual and relative focal distribution rates of generalized lesions. 
Table II contains the mean time of occurrence of these phenomena, 
while Table III lists the time of appearance of all generalized lesions 
in 2  day intervals as estimated from the date of inoculation.  The 
course of the infection in the 3 groups of rabbits, that is, the animals 
inoculated with Treponema pallidum and vaccine virus, the vaccine- 
immunes, and the controls is illustrated graphically by the curves of 
Text-fig. 1 in which the abscissa~ represent the animal incidence of the 
syphilitic phenomena and  the  ordinates  the time in  days from the 
date of inoculation.  These curves bring out a  characteristic feature 
of experimental syphilis, namely, that while the events of the infection 
are  successive,  they also  to  some  extent  overlap  each  other.  The 
curves of Text-fig. 2  which  represent the appearance of generalized 
lesions in 6 day intervals are compiled from the figures in Table III; 
an interval of this length was chosen in order to avoid the irregularities 
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TABLE  I. 
Incidence of Various Phenomena of the Syphilitic Infection and the Focal 
Distribution of Generalized  Lesions. 
Animal group 
Control .................................. 
V.V ..................................... 
V. V. Im  ................................ 
Numb¢ 
of 
rabbit'. 
10 
10" 
10 
2hancre 
#er ccnJ 
100.0 
100.0 
100.0 
Generalized  lesions 
I  i  [  Focal  [  Focal 
~nCce  I distribu- ] distribu- 
uen~  tio___._.~n  {  tion 
per cent [  a*tuat I raati~ 
50.0  I  4"4t  2.2 
88.8  ]  6.0  [  5.3 
30.0  /  1.0/0.3 
In this and other tables: 
C  =  syphilitic controls. 
V.V.  =  rabbits inoculated with vaccine virus. 
V. V. Im.  =  rabbits immune to vaccine virus. 
* One animal in this group which died of an intercurrent infection 98 days after 
inoculation has been included in the analysis of the primary but not of the general- 
ized lesions. 
TABLE  II. 
Mean  Time of Occurrence  of the  Various Phenomena of the Syphilitic Infection as 
Estimated in Days from the Date of Inoculation, 
Animal group 
Eontrol  ...... 
V.V.. 
~'. V. Im ..... 
Chancre 
days 
27.1 
•  17.4" 
37.8 
Generalized lesions 
First  First  First  Mean  Duration 
All  Not tes-  Testicu-  Last  Active 
lesions  titular  lar  of all  period 
days  days  days  days  days  days 
75.2  78.0  94.0  101.2  88.4  26.0 
68.1  67.1  72.5  92.6  75.3  24.5 
85.3t  75.0  106.0  85.3~  85.3t  0 
* The omission from this calculation of the  animal  which  died 98  days  after 
inoculation would diminish the mean value for this group to 16.0 days. 
t  Since only 1 lesion developed in each of 3 vaccine-immune rabbits,  the mean 
values for the time of appearance of the first and last lesions as well as the mean 
time of all lesions are identical. LOUISE  PEARCE  367 
TABLE  III. 
Time of Appearance of the Generalized Lesions as Estimated from the Date 
of Inoculation. 
Time 
interval 
days 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
6O 
62 
64 
66 
68 
70 
72 
74 
76 
78 
8O 
Number of lesions 
Controls 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
2 
0 
0 
0 
0 
Vaccin~ 
1 
0 
0 
0 
0 
2 
2 
0 
1 
0 
1 
7 
0 
3 
0 
4 
2 
1 
4 
2 
4 
Vaccine- 
ted  immunes 
Time  Number of  lesions  (cont.) 
interval 
Vaccine-  (cont.)  Controls Vaccinated  immunes 
days 
0  82  0  0  0 
0  84  3  4  1' 
0  86  0  1  0 
0  88  0  1  0 
0  90  3  1  0 
0  92  0  2  0 
0  94  4  2  0 
0  96  0  0  0 
0  98  4  0  0 
0  100  0  0  0 
0  102  1  0  0 
0  104  0  0  0 
0  106  1  1  1 
1  108  0  0  0 
0  110  0  0  0 
0  112  0  0  0 
0  114  0  0  0 
0  116  1  1  0 
0  118  0  0  0 
0  120  1  1  0 
0 
Total.  22  48  3 
DISCUSSION. 
In the analysis and discussion of the results of this experiment, the 
various phenomena  of the syphilitic infection have been  taken  up  in 
the order of their occurrence.  The disease picture is thereby simplified 
and  variations  in  the  behavior  of  the  vaccinated  and  vaccine- 
immune  animals as compared with  the controls are the more readily 
appreciated. 
There are certain features of the disease induced by intracutaneous 
inoculation  that  should  be  kept  in  mind  not  only  in  analyzing  the 
present  results, but  in  comparing  them  with  those obtained in other 
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employed (1, 2).  In general, it may be said that the disease as a whole 
is less certain, and one must take into account the fact that the mani- 
festations  of  the  infection  as  regards  incidence,  number,  and  time 
relationships are more variable than is  the case with intratesticular 
inoculations.  The questions of comparative amounts of inocula, the 
inherent differences of the inoculated tissues as affecting the growth, 
multiplication, and dissemination of spirochetes, as well as the more 
obscure differences of immune reactions that  may be  presumed  to 
exist in such organs as the skin and the testicle are some of the factors 
to  be  considered in  a  comprehensive  comparison of the reaction to 
infection induced by these two routes of inoculation.  It will suffice 
Influence  of  Concom~t.ant  Vaccmol In~ection 
on t~eo.ction to Syphilis  (int~eLcutaneous ~nocul~tion) 
Generalized  Lesions 
Fee  Incuba.tion  period  Incidence  Focal d/ste[butlon 
It  o 
)  I 
~I0  Z0:0  ~  ~0  60  I0  ~  W  4o~o  60  ~  80  S0 1o0U0 ~  ~0  6O  ~  O0  90  ~  ttO  t~  ° 
TEXT-FIG.  |. 
for the purpose of the present discussion, however, to indicate briefly 
some of the more important  differences in  the  disease  under  these 
conditions. 
With an infection of average severity induced by sheath inoculation, 
the incubation period of the chancre in the majority of a group of 5 or 
10 animals is about the same as that of an orchitis, or it may be slightly 
shorter, owing possibly to the fact that the initiation of a  cutaneous 
reaction  is  more  easily  recognized.  But  there  are  usually  certain 
animals in which the development of the chancre is considerably de- 
layed and this irregularity is more pronounced both as regards inci- 
dence and time than is the case with the testicular primary reaction in 
a group of rabbits of similar size.  Furthermore, the chancre is prone 
to relapse, and while this tendency also occurs with testicular lesions, 
it  is  more  frequent  and  usually  more  marked.  The  incidence  of 
generalized lesions  is  generally lower with  the  intracutaneous than LOUISE PEARCE  369 
with the intratesticular route of inoculation, there are  fewer lesions, 
and the time of their appearance is delayed.  It should also be noted 
that the tendency toward the persistency of lesions noted in connection 
with the chancre may extend to the secondary manifestations as well. 
Chancre.--All animals in each group developed a primary lesion, as 
shown in Table I.  As far as the majority of animals were concerned, 
there was no difference in the incubation periods of the vaccinated 
and control rabbits (Text-fig. 1).  In 70.0 per cent of the controls, the 
Focal  Dk%t,  ibut~on of Gen~t'alized Lesions 
dJ.st;~J.- 
txztion 
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I  t  I  q 
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A 
e  t 
I  t 
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chancres developed in the mean time of 9.6 days while in 60.0 per cent 
of the vaccinated animals, the mean time was 9.8 days, or 12.0 days in 
the  case of 70.0  per cent of the vaccinated rabbits.  But  with the 
remaining animals in each group the mean incubation time was 68.0 
days for the 3 controls as contrasted with 28.8 days for the 4 vacci- 
nated animals or 30.0 days if 3 vaccinated animals are considered.  If 
the comparison of incubation time is made from the group standpoint, 
therefore, the development of primary lesions was more uniform in the 
vaccinated  animals  than  in  the  controls.  This  significant  fact is 370  CONCOMITANT  INFECTIONS.  III 
illustrated graphically by the curves in Text-fig. 1.  The mean incu- 
bation values reflect the time differences in chancre development of 
the minority of the animals in each group, the figures being 27.1 days 
for the controls and 17.4 days for the vaccinated group, a difference of 
35.8 per cent. 
On the other hand, the primary incubation period was prolonged to 
37.8  days in the case of the vaccine-immune animals, or  10.7 days 
longer than with the controls, a difference amounting to 39.5 per cent. 
The curve for the vaccine-immune group in Text-fig. 1 representing 
the initial stage of the disease, however, is again more regular than the 
curve for the controls, and the position of its last portion in  advance 
of the curve  for  the  controls  suggests  that  in  some instances  the 
initial reactivity or sensitivity of rabbits to the intracutaneous inoc- 
ulation of Treponema pallidum may be increased by an immunity to 
vaccine virus as was also  suggested by the results obtained with the 
intratesticular route of inoculation (2). 
Generalized Lesions.--The incidence of lesions  which developed at 
sites  other than that  of the inoculation area is  shown in  Table  I. 
Among the controls, generalized lesions were detected in 50.0 per cent 
of the animals, but the incidence in the vaccinated group was much 
higher, that is, 88.8 per cent, while it was only 30.0 per cent among the 
vaccine-immunes. 
The distribution of generalized lesions in the three groups was in 
accord with their incidence as shown by both the actual and relative 
focal rates (Table II).  As compared with the controls, the rates for 
the vaccinated groups were higher and for the vaccine-immunes  much 
lower.  The percentage values of the actual and relative rates of the 
experimental groups in terms of the control figures bring out  clearly 
the extent of these differences. 
Distribution Rates of Generalized Lesions. 
Per cent  Per cent 
Group  Actual  of control  Relative  of control 
value  value 
',ontrols  .......  4.4  2.2 
r.V..  ,  6.0  +36.4  5.3  +140.9 
r. V. Ini  ........  .  1.0  -77.3  0.3  -86.4 LOUISE PEARCE  371 
The generalized manifestations may  further  be compared upon a 
time basis, the values for which are given in Table II.  As far as the 
mean time of appearance of the first secondary lesions is concerned, 
the vaccinated groups antedated the controls by 7.1 days while there 
was a delay of 10.1 days beyond the control value in the case of the 
vaccine-immune animals.  If the comparison be made with the values 
of  all  generalized lesions except those of the  testicle,  the  result is 
practically the same but the differences are somewhat greater in the 
case of the testicular lesions alone (Table II), that is, 21.5 days earlier 
than the controls for the vaccinated group and 12.0 days later than 
the controls for the vaccine-immune animals.  The most interesting 
point in regard to the first testicular lesions, however, is that they 
occurred at about the same mean time as the other initial secondary 
manifestations in the vaccinated group, while they developed much 
later in the controls and the vaccine-immune animals.  Thus, differ- 
ences in the time of appearance of the first testicular lesions and of 
other generalized lesions as compiled from the values given in Table 
II  are:  vaccinated  group,  5.4  days;  controls,  16.0  days;  vaccine- 
immune group, 31.0 days. 
In regard to the mean time of appearance of the last generalized 
lesions,  the largest  value occurred with the control group,  that  is, 
101.2  days as compared with 92.6 and 85.3  days for the  vaccinated 
and vaccine-immune  groups respectively.  But it must be remembered 
that these figures are mean values, and reference to Text-fig. 1 shows 
that generalized lesions continued to appear in the vaccinated group 
toward the end of the observation period as they did in the controls. 
In the case of the immune rabbits, however, only 3 generalized mani- 
festations were detected, 1 each in 3 animals, so that the mean values 
for the appearance of the first and last lesions are identical.  It should 
be noted, however, that the last of these lesions to develop appeared 
14 days before the last lesions observed in the other 2 groups as shown 
by the curves in Text-fig. 1. 
The duration of the active period of generalized lesions as calculated 
from the mean values of the time of appearance of the first and last 
lesions was practically the same for the controls and the vaccinated 
groups, 26.0 and 24.5 days respectively, but with the vaccine-immunes, 372  CONCOMITANT  INFECTIONS.  III 
the period of  eruptive activity  cannot be  calculated on this basis, 
for as has just been mentioned, the 3 lesions in this group developed 
in 3 different animals (Table II, Text-fig. 1). 
As far as the mean time of appearance of all  generalized lesions is 
concerned, the value for the vaccinated rabbits is smaller than for the 
controls, that is,  75.3  and 88.4 days respectively (Table II), which 
suggests that a large number of lesions in the former group developed 
at an earlier period.  That this was actually the case is shown by the 
distribution curves of Text-fig. 2 in which the appearance of lesions is 
plotted upon a  time basis.  In drawing  these  curves,  the  relative 
focal rates  of generalized lesions have been  used,  so  that  one  also 
obtains an idea of the extent of the eruptive period in the 3 groups of 
animals.  It is at once evident by comparing the shape and height of 
the curves for the vaccinated and control groups that a large number of 
secondary manifestations had  developed in the  vaccinated animals 
before any were detected among the controls, indicating a more prompt 
and vigorous reaction on the part of these rabbits as, it will be remem- 
bered, was also the case with the primary lesion.  Furthermore, the 
height of eruptive activity in the vaccinated group occurred from 70 
to 82 days after inoculation, while with the controls it was from 82 to 
94 days.  These differences account for the magnitude of the values 
for the mean time of appearance of all generalized lesions. 
An interesting feature of the general character of syphilitic infections 
is illustrated by these curves.  The development of many generalized 
lesions is frequently followed by a  more or less prompt cessation of 
such activity, while if fewer lesions are distributed over a  similar or 
somewhat longer period, the phase of eruptive activity is apt to con- 
tinue for some time.  Among the control animals of this experiment, 
for instance, secondary lesions first appeared 64 days after inoculation, 
and they continued to develop at approximately the same rate until 
the 100th day and from then on at a much lower rate to the 120th day 
when the observations were discontinued. 
With the vaccinated group, on the other hand, the first generalized 
lesions appeared on the 40th day after inoculation.  During the next 
18 days a large number of lesions developed, and although this phase 
was followed by a brief fall in eruptive activity, it was succeeded by 
a period of 30 days during which a great many lesions developed.  In LOUISE  PEARCE  373 
the last fortnight of the experiment, a few lesions continued to appear, 
and although the focal rate was much lower than it had previouslybeen, 
it was definitely higher than that of the control group at this  time. 
There are 3 points in particular in which this course of infection was 
unusual.  In the first place, the initial phase of pronounced eruptive 
activity commenced  unusually  early  and it continued for a considerable 
time at a very  high rate and thirdly, there was a continuance of activity 
late in the course of the disease when one might expect a cessation of 
generalized  lesions in view of the preceding course of events.  It would 
appear, therefore, that the reaction of the vaccinated animals to the 
syphilitic infection was not only affected at the initiation of the phase 
of secondary manifestations, but for a  considerable  time thereafter 
and in an unusual manner. 
As far as  the vaccine-immune group  is  concerned, the  3  points 
indicated in Text-fig. 2 show in contrast to the curves  representing 
the vaccinated and control groups, the very slight extent and degree 
of the generalized phase of the infection.  This  feature is also illus- 
trated in Text-fig. 1 by the low height of the curve representing the 
focal distribution  of  secondary lesions  among the  vaccine-immune 
animals. 
In discussing the generalized phase of the infection, the question of 
the particular site or tissue involved has been mentioned only in con- 
nection with the time of appearance of the first generalized lesion, 
that is, as to whether the site of the first lesion was orwas not testicular. 
The relative incidence of testicular involvement as  compared with 
other secondary lesions is shown in the following table: 
Incidence of Generalized Lesions in Different Sites. 
Bone and  Skin  and 
mucous  Eyes  Group  Testicle  periosteum  membranes 
per cent  ~er cent  per cent  per cent 
2ontrol.  50.0  40.0  10.0  0 
~'.V  .......  55.5  77.7  22.2  0 
¢. V. Im  .........  10.0  20.0  0  0 
All  control  rabbits  which  developed  generalized  manifestations 
developed testicular lesions as well, but there were 3 vaccinated and 2 
vaccine-immune rabbits which did not.  On the other  hand,  there 374  CONCOmTANT  INFECTIONS.  III 
were  1  vaccinated  and  1  vaccine-immune animal,  as  there  was  1 
control, in which a testicular lesion was the only generalized manifesta- 
tion.  These  results  should  be  considered  in  connection  with  the 
extent of involvement of the above sites. 
Number of Lesions in Different Sites. 
Group 
Control ..... 
V.V .....  I 
V. V. Im ....  I 
Testicle 
Per cent 
No.  oi all 
lesions 
6  27.3 
6  12.5 
1  33.3 
Bones and 
periosteum 
:Per cent 
lifo.  of all 
lesions 
15  68.2 
39  81.2 
2  66.7 
Skin and mucous 
membranes 
Per cent 
No.  of all 
lesions 
1  4.5 
3  6.3 
From these two analyses, it is evident that while the  incidence of 
testicular involvement was the same in  the  control and  vaccinated 
groups, the  latter  group  showed a far  greater  number of bone and 
periosteal  lesions.  In  addition,  cutaneous  lesions  developed  in  2 
vaccinated as compared with 1 control animal.  The relative propor- 
tion of testicular and  bone lesions in the 2 groups as shown by the 
percentage values above is a further indication of the disturbed reac- 
tion of the vaccinated animals, a disturbance which is both quantita- 
tive and qualitative.  In the vaccine-immune  group, on the other hand, 
the general type of the reaction as judged by the percentage values  of 
the various kinds of generalized lesions was similar to that of the con- 
trols, but the great difference in the actual numbers of lesions shows 
at  once a  quantitative difference in  the reaction of the  vaccine-im- 
mune  animals. 
Recovery.--The last point  to be discussed is  the condition  of the 
lesions 4 months after inoculation.  As with the intratesticular route 
of inoculation, there is a considerable variation at this time in a group 
of 5 or 10 rabbits with respect to the proportion of animals in  which 
all lesions have healed, in which case the infection is said to be latent, 
and the number of animals in which lesions are still present.  In this 
connection, it should be recalled that chancres are especially prone to 
relapse, and that with the intracutaneous route of inoculation, general- 
ized lesions usually develop later than with an intratesticular inocula- LOUISE  PEARCE  375 
tion.  The final observations in this experiment are  summarized  in 
the following tables in which the lesions are classified as healed,  not 
healed, or active. 
Slate of Primary Lesions 4 Months after Inoculation. 
Group 
Control ................................. 
V.V  .....  °..°...  ........................ 
V. V. Im  .................................. 
Healed 
#er cen~ 
60.0 
33.3 
60.0 
Not healed 
per cent 
30.0 
22.2 
40.0 
Active 
#er cent 
10.0 
44.4 
Slate of Generalized Lesions 4 Months after Inoculation. 
Control. 
V.V 
V.V. Ira.. 
Group  Healed 
per cen~ 
50.0 
22.2 
90.0 
Not healed 
peg $ent 
Active 
per cent 
50.0 
77.7 
10.0 
It is shown by these analyses that active primary and  generalized 
lesions were present 4 months after inoculation in a greater proportion 
of vaccinated than control animals, while the reverse obtained with 
the vaccine-immunes.  The results are of importance in that they are 
of the same general order as those already discussed in connection 
with the earlier phenomena of the syphilitic reaction, but their special 
significance lies in the fact that the effect of a concomitant vaccination 
or of a vacclnal immunity  was sustained for so long a period. 
From what has been said regarding the results of the experiments 
here reported, it is evident that intracutaneous inoculation with vac- 
cine virus at the time of intracutaneous inoculation with Treponema 
pallldum was associated with a well marked disturbance in the syphi- 
litic reaction, particularly as regards the incidence and time relation- 
ships of reactive phenomena, the relative frequency of occurrence of 
various manifestations, and the relative failure on the part of an early 
and pronounced generalized phase to reduce or prevent the continu- 
ance of eruptive activity.  Judging from the comparisons made of 
the various criteria selected for analysis, it is clear that the efficiency 
of reaction in these animals was definitely lowered with the result that 
the infection was severe and prolonged. 376  CONCOMITA-~T  INFECTIONS.  III 
With  respect to  the vaccine-immune rabbits  inoculated intracu- 
taneously with Treponema paUidum, on the other hand, the incidence 
and time relationships of reactive phenomena as well as the  relative 
frequency of occurrence of various manifestations demonstrate  very 
definitely that the syphilitic reaction was also  affected, but in  the 
direction of increased efficiency with the result that the infection was 
mild and comparatively short in duration. 
Bearing in mind the fact that the syphilitic infection induced by an 
intracutaneous inoculation differs in several important respects from 
that resulting from the intratesticular route, the present results are in 
substantial  accord with those previously reported (1,  2).  In both 
instances, vaccine virus injected intracutaneously at the time of syphi- 
litic  inoculation was  associated  with  a  severe disease and likewise 
in both instances, a state of vaccinal immunity at the time of syphilitic 
inoculation was associated with a mild disease.  Whatever may prove 
to be the mechanism by which these effects are brought about, the 
influence of the two  conditions under discussion,  that  is  to  say,  a 
concomitant vaccinal infection and a concomitant vaccinal immunity, 
was  sufficiently pronounced to be perceptible in well defined modi- 
fications of  the  syphilis induced by  two  quite  different routes  of 
inoculation. 
It is well recognized that the syphilitic reaction may be variously 
modified by a number of procedures, as for instance by different forms 
of treatment, surgical measures, and the method and route of inocula- 
tion.  The results of these and previous experiments already referred 
to demonstrate that the reaction may also be affected by the presence 
of another infection as well as by the presence of an immunity to this 
second infection.  It will  be recalled, however, that in  the case of 
vaccinia as compared with syphilis, the infection is of short duration 
and that immunity  develops rapidly.  It would appear, therefore, that 
the conditions present at the time of syphilitic inoculation constitute 
a factor of major importance in determining the course of infection. 
Although little is known regarding the nature of the syphilitic re- 
action, there can be no doubt but that it involves many factors that 
are essentially expressions of functional activity, and from this stand- 
point it appears that the influence of a concomitant vaccinal infection 
or of a  preexisting vaccinal immunity is mainly concerned with the LOUISE PEARCE  377 
properties of host reaction and resistance.  But the information re- 
garding the question of concomitant diseases is meager, and the possi- 
bility that conditions affect the spirochetes, either directly or indirectly, 
must not be forgotten. 
SUMMA_RY. 
An experiment is  reported in which was studied the effects of a 
concomitant vaccinal infection and of vaccinal immunity upon the 
reaction to syphilis in rabbits induced by intracutaneous inoculation. 
The results obtained showed that the reaction was modified by both 
conditions.  A  vaccinal infection initiated at  the time of syphilitic 
inoculation  was  associated  with  a  defensive  reaction  of  lessened 
efficiency, the ensuing syphilis being more severe than in control ani- 
mals.  A state of vaccinal immunity present at the time of syphilitic 
inoculation was  associated with a  reaction of  heightened efficiency, 
the ensuing syphilis being very mild. 
These results are in harmony with those obtained in other experi- 
ments in which the intratesticular route of syphilitic inoculation was 
employed. 
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